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Abstract
Radiofrequency ablation (RFA) has become the ﬁrst choice for treatment of dysplastic Barrett’s. RFA is indicated for ﬂat
high-grade dysplasia and for eradication of residual Barrett’s after endoscopic resection of any visible lesion containing
high-grade dysplasia or an early mucosal cancer. RFA has a high success rate for eradication of dysplasia in 95% of patients.
Eradication of intestinal metaplasia can be obtained in approximately 80% of patients. This article is part of an expert video
encyclopedia.
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Materials
• Olympus T160Q endoscope; Olympus, Tokyo, Japan.
• Olympus spray catheter; Olympus, Tokyo, Japan.
• Boston Scientiﬁc high-pressure pistol; Boston Scientiﬁc,
MA, USA.
• Amplatz guidewire.
• HALO 360 radiofrequency ablation (RFA) system (Covi-
dien, MA, USA): HALO 360 sizing catheter, HALO 360 plus
ablation catheter, and HALO ﬂex generator.
• Soft cleaning cap (Covidien or Olympus).
Background and Endoscopic Procedures
RFA is an endoscopic technique that utilizes radiofrequency
energy to eradicate Barrett’s epithelium by means of thermo-
coagulation. RFA is indicated for eradication of ﬂat Barrett’s
epithelium only. RFA has not been demonstrated to be effective
for treatment of cancer. Therefore a meticulous inspection of
the esophagus is crucial and mandatory to guarantee a suc-
cessful and safe oncological treatment. If slightly raised lesions
are identiﬁed, an endoscopic resection has to be performed to
obtain proper histological staging: endoluminal treatment of
Barrett’s neoplasia is only indicated for mucosal lesions without
a poor differentiation grade of lymphovascular invasion.1,2
Biopsies alone are insufﬁcient to ensure this since they can only
predict correct histology in less than 60% of cases.3
In this case, a 47-year-old patient with a long-segment
Barrett’s (C9M10) was treated with circumferential RFA. No
visible lesions were found during work-up endoscopy and
biopsies showed high-grade dysplasia on two occasions, con-
ﬁrmed by at least two pathologists.
The sizing step is very important to make the correct choice
of size for the ablation catheter. Because of the fact that the
markers on the sizing balloon correspond to the markers on
the endoscope, one has to start sizing 5 cm proximal to the
proximal extend of the Barrett’s. If this is forgotten, one may
size a hiatal hernia instead of the esophagus in a short-seg-
ment Barrett’s or miss a stenosis, which is very often proxim-
ally located. Using an oversized ablation catheter may cause a
severe laceration or perforation.
The classical procedure used in published multicenter trials
consists of a so-called single-clean-single protocol. Ablation is
performed using 12 J cm2 twice, with a cleaning step in be-
tween. Before and after the procedure, patients are advised to
take double high dose proton pump inhibitors (PPI) (e.g.,
esomeprazole 2 40 mg) and ranitidine 300 mg for the ﬁrst 3
weeks after the procedure.
On average, one circumferential and two focal ablations
are needed to obtain a complete response. In this patient, a
single circumferential ablation resulted in 95% regression to a
C0M1 and some small remaining islands, which were treated
with a focal ablation.
Key Learning Points/Tips and Tricks
• Thorough inspection of the esophagus is necessary to en-
sure safe oncological outcome.
• Endoscopic resection is obligatory when visible lesions are
present.
• Start sizing 5 cm proximal to the upper limit of the Barrett’s.
• In case of a stricture or a previous endoscopic resection, use
an ablation catheter one size smaller than recommended
by the generator.
This article is part of an expert video encyclopedia. Click here for the full
Table of Contents.
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• Start ablating 1 cm proximal to the upper limit of the
Barrett’s, with 0.5 cm overlap between steps.
• Follow the single-cleansingle protocol.
• Give high dose PPI after the procedure to allow healing.
• Schedule the patient 10–12 weeks later for control and
additional focal ablation.
Complications and Risk Factors
• Short-term side effects of esophageal complaints (dyspha-
gia and retrosternal pain) occur in 80% of patients and last
2 weeks on average.
• Bleeding (1.5%).
• Stricture (75%).
• Perforation (very rare o0.01%).
• Buried glands and buried dysplasia.
Alternatives
• Stepwise endoscopic resection with a higher risk of stenosis.
• Subtotal esophagectomy is generally no longer accepted as
a ﬁrst choice treatment due to mortality and morbidity.
Scripted Voiceover
Time (min:sec) Voiceover text
00:00 Radiofrequency ablation (RFA) is an endoscopic
technique that utilizes radiofrequency energy to
eradicate Barrett’s epithelium by means of
thermo-coagulation. RFA is indicated for
eradication of ﬂat Barrett’s epithelium only.
Therefore, a meticulous inspection is mandatory
to identify slightly raised lesions that need to be
removed by endoscopic resection prior to
ablation. Here, a 47-year-old man with a C9M10
Barrett with ﬂat high-grade dysplasia is treated
with primary radiofrequency ablation.
00:37 After thorough inspection, the mucosa is rinsed
with acetylcysteine in a concentration of 1%.
Two syringes of 10 ml are applied through a
spray catheter.
00:51 A stiff guidewire (amplatz) is placed in the antrum
of the stomach, and the endoscope is
subsequently removed.
01:00 The ﬁrst step in a balloon based ablation is the
sizing of the esophageal diameter. Here, you can
see how the sizing balloon is connected to the
Halo Flex generator. The sizing balloon needs to
be calibrated. For this purpose only the ﬁrst hard
plastic cover can be removed. Note that the soft
sheath needs to stay in place for the calibration.
Calibration is done automatically after pushing
the calibration button on the generator. The
sizing balloon is inﬂated twice to a ﬁxed
diameter. After calibration the balloon is deﬂated
and the system is ready for sizing.
01:46 The sizing catheter is introduced over the
guidewire. Sizing is initiated by pressing the gray
foot pedal. This sizing is repeated for every
centimeter of Barrett’s esophagus until a sudden
increase in size indicates that the stomach is
reached.
02:08 Sizing always starts 5 cm above the proximal
extent of the Barrett’s segment. This is due to the
fact that the balloon is distally situated to the
distance markers on the catheter that
correspond to the distance markers on the
endoscope. If one does not take that into
account sizing will be wrong and an oversized
balloon might be chosen. But pay attention, in
this situation the risk of perforation is markedly
increased.
02:32 The general rule for choosing the size of ablation
catheter is to pick the one recommended by the
generator. However, one should never trust the
generator more than his own eyes.
02:47 In case of a stricture or a previous ER which can
cause a short stricture, it is recommended to
choose one size smaller than recommended.
A short stenosis may be underestimated because
the balloon integrates the size over a distance
of 4 cm.
03:04 During sizing, all diameters at different levels are
documented to help choose the right ablation
catheter.
The sizing catheter is removed while the guidewire
is left in place. Over this guidewire, the correct
size ablation catheter or HALO 360 plus, is
introduced. The energy settings are increased at
12 J per cm2.
You can see the copper wiring, which represents
the ablation part of the catheter. The proximal
extent of this wiring needs to be positioned one
centimeter proximal to the upper limit of the
Barrett segment. The reason for this: Barrett’s
epithelium may often be located under the
squamous mucosa in this area.
03:40 Once the catheter is in place, ablation is initiated.
The balloon is inﬂated by pushing the gray foot
pedal. The endoscope and balloon need to be
ﬁxed to the bite block during this procedure. If
the position is correct ablation is delivered by
pushing the blue foot pedal. After a standard
short delivery time the balloon is deﬂated
automatically. If one is not sure, the catheter can
be deﬂated by pushing the gray pedal once
again.
04:20 The ablation is completed under vision. Each time
the top of the ablation zone is overlapping over
half a centimeter to assure there are no skipped
zones between each ablation step. This is
repeated until the entire Barrett is treated.
05:10 During a so called single-clean-single procedure,
the esophagus is cleaned mechanically.
First, a cleaning cap is mounted to the tip of
the endoscope and ﬁxed with tape, as
indicated here.
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05:39 This cap is used to slough off the majority of the
coagulum. While pushing the scope gently
tangential along the esophageal wall, slight
suction is applied. As you will see, the majority
of the esophagus can be cleaned this way.
Meanwhile, the balloon is cleaned outside of the
patient.
06:05 After this, additional cleaning can be obtained by
the sand blasting technique. Saline solution is
sprayed under high pressure, generated by a
dilation pistol with a 50 cc syringe.
06:38 Finally, a last ablation of the entire Barrett segment
is performed. Notice that the alienation of the
proximal extent of the ablation catheter is a little
bit more difﬁcult. For this purpose, one should
focus on the yellow-brownish discoloration as
clearly seen in this example.
07:10 Further stepwise ablation and removal of the
catheter under constant vision ﬁnalizes the
procedure. The patient will be scheduled again
after three months for additional focal ablation of
remaining islands and the neo-Z-line.
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